Abstract-Microalgae are sources for aquaculture, health foods, food additives, pharmaceuticals natural colorants and bioenergy. Aquaculture is a fast developing area and microalgal culture is a key procedure in fish hatcheries. Various species are cultivated according to demands of different applications Nevertheless, different species need specific conditions such as light, temperature, and adapted culture medium. The present study was undertaken to examine effect of myoinositol on growth of Porphyridium cruentum. Maximum cell densities of control, 100 mg L-1 and 500 mg L-1 groups were found as 101.5±4.5 x 105 cell mL-1, 113±5.4 x 105 cell mL-1, 129.5±12.8 x 105 cell mL-1, respectively. However, no significant difference was found between groups, statistically. Also, mean specific growth rates of control, 100 mgL-1 and 500 mgL-1 groups were calculated as 0.20, 0.21 and 0.22, respectively. This study shows that myo-inositol as an ingredient of medium in microalgae production may provide higher yields.  Index Terms-photobioreactor, porphyridium cruentum, myo-inositol, growth rate
I. INTRODUCTION
Microalgae are indispensable sources for biotechnological products of different industrial applications such as feed, health foods, natural colorants, pharmaceuticals and bioenergy [1] , [2] . Also, essential feed source for all growth stages of bivalves and for larvae of some crustaceans and fish species in aquaculture as used directly in larval tanks. In this aquaculture feed chain, important nutrients from microalgae are transferred to higher trophic levels via intermediary zooplankton [3] , [4] .
Microalgae species demand optimum conditions to provide continuous growth. However, as microalgal growth starts slowing down due to any limiting factor, such as light restriction, nutrient depletion, or nonoptimal pH, temperature or salinity, lipid and carbohydrate synthesis may be increased [5] .
Porphyridium cruentum [6] is a microalga with 4-9 μm diameter which may found as a single cell or irregular colony and has no cell wall [7] . Biochemical composition Manuscript received March 10, 2018; revised August 9, 2018.
of P. cruentum contains %33 protein, %36 carbohydrates, %7 lipids and %2 phycobiliproteins also may vary by culture conditions [8] . It may accumulate high levels of AA (arachidonic acid, %42) and EPA (eicosapentaenoic acid, %37.5) [9] and it is recommended that might be convenient to use in aquaculture [10] .
Inositol is a chemical compound with formula C 6 H 12 O 6 , a six-fold alcohols of cyclohexane. It exits several stereoisomers and the most prominent form is myo-inositol. Myo-inositol and its multifunctional position in plant biochemistry and physiology, has already been described [11] , [12] . Biosynthesis and function of several phosphoinositide stereoisomers have investigated in terms of signaling and plant growth which supports essential importance of inositol lipids in plants [13] .
Auxins are a class of phytohormones involved in numerous aspects of plant growth and development. [14] . Auxins were detected in higher plants also in algae. IAA (Indole-3-acetic acid) is the natural auxin commonly occurring in vascular plants and its presence already detected in several microalgae species such as Chlorella vulgaris, Chlorella pyrenoidosa, Scenedesmus armatus, Scenedesmus acuminatus and Chlamydomonas reinhardtii [15] . The biological role of IAA-MI esters has not been studied in detail as much as need, and several hypotheses concerning their possible role. The IAA by itself is known to be a growth hormone, and the esterification of Ml by IAA may be involved in the metabolism of this acid in plants. Also, it is known that excessive rates of IAA may inhibit growth. IAA-esters which include IAA-MI, generally regarded as inactive 'storage' forms whereby plants cope with excess auxin production. Alternately, such structures might facilitate transport of auxin within the plant. Apart from the fact that free MI is required for IAA-MI production, little is known regarding the metabolic fate of this moiety. The fact that free IAA is in equilibrium with its precursor may open up new possibilities for controlled plant growth [16] , [17] .
The main problems of microalgae production are low productivity, low quality and high production cost. Purposes of microalgae production from industrial point of view, are increasing the growth rate and reducing the costs of production. The present study was undertaken to examine effect of myo-inositol on growth of P. cruentum.
II. MATERIAL AND METHODS
Porphyridium cruentum was obtained from the Microalgal Biotechnology Laboratory at Ben-Gurion University, Israel (Fig. 1) . Erlenmeyeres and seawater were sterilized by autoclave at 121 °C with 20 minutes. Autoclave tapes were used to be sure the sterilization process was successful. F/2 medium (Table I & 100 mg/L and 500 mg/L myo-inositol concentrations with control group (Table III) were chosen in this study and experiments were done in triplicate (Fig. 2) .
TABLE III. MYO-INOSITOL CONCENTRATIONS

Species
Porphyridium cruentum Samples were collected daily for cell count. Cell density was measured via Improved Neubauer hemocytometer and at the same time, contamination was checked daily through visual observation. Growth rates (μ) were calculated with this equation;
where Nt is biomass at time (t) and Nois the beginning biomass at time to.
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The Kolmogorov-Smirnov test was used to verify the normality and homogeneity of variances. Data were analyzed using ANOVA. The sources of significant differences were determined using the Tukey test [19] .
III. RESULTS
Initial cell densities were arranged as 11 x 105 cell mL-1 for all groups. Maximum cell density of the control group was measured as 101.5±4.5 x 105 cell mL-1 at the day 11. 100 mg L-1 and 500 mg L-1 myo-inositol added groups were also reached their maximum cell densities at the day 11 and were measured as 113±5.4 x 105 cell mL-1 and 129.5±12.8 x 105 cell mL-1, respectively (Fig. 3) . However, no significant difference was found between control and experimental groups (P<0.05). Mean specific growth rates were calculated for control, 100 mg L-1 myo-inositol and 500 mg L-1 myo-inositol added groups as 0.20, 0.21 and 0.22, respectively (Fig. 4) . In some countries, microalgal biomass is added to improve nutrient profile of human food product like a noodle, such in Japan and Chile [20] , [21] . Microalgae is considered as a valuable artificial baby food since its component similar to mother milk [22] . The biochemical composition of P. cruentum shows that it is rich in many important compounds, i.e. the protein content of P. cruentum ranges from 28 to 39% and the carbohydrate content vary between 40 and 57% and the total lipids may reach 9-14% of dry weight and its biomass contains tocopherol, vitamin K and large amounts of carotenes [23] .
P.cruentum contains valuable fatty acids such as 20:5(n-3) and 20:4(n-6), which are important nutrition for human, as well as animal nutrition. Further studies on the effects of environmental conditions such as high and low temperatures, suboptimal and supra-optimal light intensities, low availability of essential nutrients and etc., on the fatty acid composition of P. cruentum should be performed.
The variation in cell density of P.cruentum using different myo inositol concentration shown that 100 mg L-1 myo-inositol and 500 mg L-1 myo-inositol added groups were reached 1.11 and 1.28 fold cell densities than control groups, respectively. Still, significant difference was not found according to statistical tests (P<0.05). Results shows that higher concentration of myo-inositol may be more effective on P. cruentum cultures. The cultivation for 12 days was carried and the cell density of P.cruentum increased rapidly all groups between 1.01 cells mL-1 to 1.29x107 cells mL-1 on day 10 without any apparent lag phase. The on set of the culture phases was between 0 and 10 days, between 10 and 12 days, respectively for culture exponential and stationary phases. It was recorded that maxsimum specific growth rate of alga was 0.24 day-1 at exponential phase. Similar experiment with Dunaliella salina was done previously and as reported maximum cell density was obtained from 500 mg L-1 myo-inositol added groups which was 1.4 fold higher than control group [24] In the same study, neutral lipid content of myo-inositol added D. salina group indicated that was 1.34 times higher than control group. Also, carotenoids were compared with control group and no significant difference was reported [24] .
Unfortunately, no lipid composition data was obtained of P. cruentum trials. Also, pigment composition of P. cruentum was not analyzed.
V. CONCLUSION
P. crıuentum has a big importance in aquaculture hatcheries because its specifications (fatty acid and pigment composition, cell size... etc.). This study shows that myo-inositol use in microalgae production could provide higher yields of P. cruentum cultures. This experiment should be considered as pre-study for inositol effect on P. cruentum cultures. Results showed that different concentrations of myo-inositol or different inositol derivatives may affect P. cruentum cultures efficiently. Also, effect of myo-inositol on biochemical composition of P. cruentum should be analyzed. Nowadays, microalgae are produced intensely and researchers still looking forward to optimize its culture medium. Main purpose is the increase biomass while no loss in valuable biomolecules such as fatty acids and pigments. Yet, we have no information how myo-inositol may affect its fatty acid composition. Also, optimum myo-inositol concentration should be determined with further studies.
